Thermogenesis in brown adipose tissue of genetically obese, diabetic (KKAY) mice.
Thermogenesis of brown adipose tissue (BAT) of genetically obese mice, KKAY mice, was examined by measuring the BAT mitochondrial guanosine diphosphate (GDP) binding as an index of thermogenesis and comparing it with that of normal C57BL mice. No great difference in GDP binding was observed in KKAY and C57BL mice fed a stock diet. However, when they were given a sucrose solution, the increase in BAT mitochondrial GDP binding of KKAY mice (+22%) was much lower than that of C57BL mice (+106%). A high fat diet increased BAT mitochondrial GDP binding in KKAY mice to the same extent (+82%) as in C57BL mice. When the mice were fasted for 48 h, BAT mitochondrial GDP binding of C57BL mice decreased by 70%, while that of KKAY mice showed no change. Both acute exposure to cold and norepinephrine injections increased GDP binding in KKAY mice by 90% and 131%, respectively. These results indicate that low BAT thermogenesis in response to sucrose intake may be a cause of obesity in KKAY mice, and this may be brought about by defects in the central nervous system.